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Available online 25 August 2016AbstractA 76-year-old man with a history of frequent syncope in youth and in the last 5 years was referred for a head-up tilt test. During the head-up
tilt test, he developed a classical vasovagal reflex syncope. On immediate return to the supine position, the patient regained consciousness.
Shortly afterward, the heart rate slowed distinctly and the patient became unresponsive with undetectable blood pressure. Chest compressions
were initiated with return of spontaneous circulation 2 minutes later. Thereafter, the patient regained consciousness without neurological
sequelae. This case illustrates cardiac arrest due to prolonged vasovagal reflex.
Copyright © 2016, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Long-term outcome of patients with asystole induced by tilt
testing has been assessed to be good. However, the patient is in
danger of circulatory collapse from prolonged bradycardia and
hypotension in patients with severe vasovagal reflex.
2. Case Report
A 76-year-old otherwise healthy male, smoker, with a
history of frequent syncope not occurring in clusters, provoked
by emotional stress in youth, and ~15 transient losses of
consciousness without obvious trigger in the last 5 years was
referred for a head-up tilt test at a tertiary hospital. The patient
was not taking any drugs. The syncope, often associated with
traumatic injuries, adversely affected his quality of life and* Corresponding author. Department of Emergency Medicine, Wroclaw
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went an initial evaluation according to European Society of
Cardiology guidelines,1 including 24-hour Holter monitoring,
echocardiography, and carotid Doppler ultrasonography, all of
which were either normal or nondiagnostic for the etiology of
syncope. The test was performed using the Italian protocol
(nitroglycerin administered after 20 minutes of passive tilt) in
a tilt laboratory with available resuscitation equipment.1 The
patient developed a mixed vasovagal reflex, Type 1, as defined
by the Vasovagal Syncope International Study (VASIS)
criteria.1 He fainted with unmeasurable blood pressure,
although the heart rate remained at 60 beats/min. On imme-
diate return to the supine position, the patient regained con-
sciousness and was able to answer questions, despite a systolic
blood pressure of 79 mmHg. Shortly afterward, the heart rate
slowed down, and neither pulse nor blood pressure could be
obtained (Figure 1). The patient vomited and lost his con-
sciousness again. Agonal breathing, undetected pulse and
blood pressure, and incontinence of urine and stool were
observed. Extracorporeal cardiac massage was performed.y Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
Figure 1. The patient's first syncope (VVS), which was tilt induced, and the second event in the recovery phase when in the supine position (PEA). The lower panel
shows a three-lead ECG with chest compression during PEA (arrowhead). The longest sinus pause was 3.6 seconds. Bars indicate the periods without a measurable
blood pressure. An arrowhead indicates the time of PEA, which is further displayed by the strip of ECG and moment of chest compressions. bpm ¼ beats per
minute; DBP ¼ diastolic blood pressure; ECG ¼ electrocardiogram; NTG ¼ nitroglycerin; PEA ¼ pulseless electrical activity; SBP ¼ systolic blood pressure;
VVS ¼ vasovagal syncope.
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unnecessary because the heart rate rapidly increased and
spontaneous circulation resumed after 2 minutes; chest com-
pressions were discontinued. Shortly thereafter, the patient
regained consciousness and was subsequently referred for
pacemaker implantation. During 24-month follow-up after
pacemaker implantation, there has been no recurrence of
syncope, although there has been one transient episode of
severe dizziness with spontaneous recovery within 30 seconds.
The patient has regained confidence and is now able to leave
home alone.
3. Discussion
This case illustrates prolonged postsyncope hypotension
described by Rozenberg et al2 and Wieling et al3 followed by
sudden recurrence of syncope with severe cardioinhibition andcardiac arrest. The observed phenomenon is believed to be
vagal in origin and is illustrative of a cluster of vasovagal
attacks, as reported in some patients. After termination of the
head-up tilt test-induced vasovagal reflex and resumption of
the supine position, the heart rate and blood pressure usually
return rapidly to baseline. Although postsyncope hypotension
and/or bradycardia may last for several minutes in some
cases,3 the symptoms are usually mild and associated only
with lightheadedness, nausea, and difficulty in maintaining an
upright position. In this patient, the hemodynamic effects of
sudden cardioinhibition and vasodilation led to a loss of
consciousness and agonal respiration, which fulfilled the
criteria for cardiac arrest. Agonal respiration is a sign of
hypoperfusion of the brain center responsible for respiratory
control and is a common finding at the onset of a sudden
cardiac arrest.4 It is also common in severe reflex syncope.5
Return of efficient circulation was most probably related to
69D. Zysko et al. / Journal of Acute Medicine 6 (2016) 67e69spontaneous resolution of the vasovagal reflex, including
redistribution of blood volume by adoption of the supine po-
sition. However, it is difficult to determine what would have
happened if the chest compressions had not been performed.
During the tilt, the patient had received nitroglycerin, which
may have reduced compensatory vessel responses compared
with the spontaneous syncope reported by the patient. Atro-
pine was considered as first-line therapy on the basis of the
pathophysiology of bradycardia, occurring after vasovagal
syncope. Atropine is recommended by current guidelines
when cardiac arrest occurs in the operating room due to
excessive vagal activity, and if this is the likely cause of the
cardiac arrest, 0.5 mg atropine should be given intravenously
and cardiopulmonary resuscitation should be started.6
According to recent publications, vasovagal reflexes in
early life may predict both mortality and cardiovascular
morbidity.7e9 Moreover, frequent syncope independently in-
creases the risk of cerebral white matter lesions.10 This case
may illustrate a mechanism by which “benign” vasovagal
syncope may lead to major cardiovascular events including
death in an age-dependent manner. Hypotension as the main
manifestation of circulatory collapse was proposed in about
one-third of patients sustaining cardiac arrest during Holter
monitoring and was more frequent at an advanced age.11 The
greater dangers of vasovagal syncope in older adults have also
been emphasized by Alboni.12 According to the authors'
experience, frequent attacks, especially without prodrome in
older age (>65 y), in patients with a history of reflex syncope
at a young age should be considered a potential risk factor of
vasovagal reflex-induced cardiac arrest.
Tilt testing is safe with rare complications.1 However,
ventricular fibrillation, acute myocardial ischemia, stroke, and
transient cerebral ischemia have been reported.13,14 Hypoten-
sion and bradycardia invoked by the vasovagal reflex may lead
to profound cerebral hypoperfusion and alter electrophysio-
logical properties of myocardial cells. Both may exert adverse
effects on the functions of the heart and brain. This case
suggests a possible role of vasovagal reflex in the pathogenesis
of sudden cardiac arrest.
Another aspect of this case is that the first collapse on tilt
was classified as VASIS 1 without severe bradycardia, but the
second attack met VASIS 2B criteria, i.e., asystole >3 seconds,
confirming the lack of reproducibility of the collapse pattern
when using a laboratory challenge compared with recording
spontaneous events by an implantable loop recorder, first
shown by the International Study of Syncope of Uncertain
Etiology.15 Although our patient recovered from a VASISType 1 syncope when he was put in the supine position after
losing consciousness, a VASIS Type 2B syncope attack soon
followed, this was resolved by extracorporeal cardiac massage.
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